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DESCRIPTION 



T.T-RF. H AVING ROTATION TIMIN<^ tmhtpatton HOT.F. AND 
METHOD OF INDICATING TIRE ROTATION TIMIN G 

TECHNICAL FIELD 

The present invention relates to a vehicle tire having 
an indicator for indicating the rotation timing of a tire. 

BACKGROUND ART 

In order to elongate life of tires mounted on a vehicle, 
change of positions of tires mounted on the vehicle, so-called 
rotation (position change) of tires, is performed according 
to the extent of wear of tire treads (surface of tire) . 

A tire having a tread wear indicator for indicating 
timing for the above rotation is known in conventional 
technologies disclosed in, for example, JP-A-55-110608 , 
JP-UM-B-59-25684 , or International Publication No . W097/47483 
(JP-T-10-511626) . 

In these conventional technologies , multi-step holes are 
formed as rotation timing indication holes in a tire tread, 
and when a first step of the hole disappears due to wear of 
the tire, it is determined as a time for rotation of the tire 
mounting position. 



However, in these conventional technologies, since the 
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contour of the rotation timing indication hole is formed in 
either a circle or a square, recognition of the step of the 
hole by a visual check is difficult, resulting in missing of 
a suitable rotation timing. For example, in a two-step hole 
having contours of double circles (©) , even if the first step 
is worn to bring the contour of hole into a single circle (O) , 
a user may miss the change of the contour of the hole. 

DISCLOSURE OF THE INVENTION 

Therefore, an object of the present invention is to 
provide a tire having a rotation timing indication hole which 
extremely facilitates recognition of a step of the hole by a 
visual check to indicate suitable rotation timing and a method 
of indicating tire rotation timing. 

In order to achieve the above object, the invention 
provides the following technical means . 

That is, the present invention provides a tire having 
a rotation timing indication hole comprising a multi-step hole 
defined in a tire tread, wherein respective steps of the hole 
have different contours from each other. 

It is preferred that the contours of the respective steps 
of the hole are formed in different shape from each other, each 
shape being formed with straight lines or curved lines. 

Since the contour of the hole changes, for example, from 
a shape with curved lines to that with straight lines when the 



2 




tire is worn, the change of the contour of the hole can be 
recognized with extreme ease by a visual check. 

It is preferred that the rotation timing indication hole 
comprises a two-step hole, in which a first step of the hole 
on a tire tread surface side has a contour formed with curved 
lines, while a second step of the hole on a bottom side has 
a contour formed with straight lines. 

It is preferred that the contour with curved lines forms 
a circle, while the contour with straight lines forms a polygon 
inscribed in the circle. 

Alternatively, in contrast to the above construction, 
the first step of the hole on the tire tread surface side may 
have a contour formed with straight lines, while the second 
step of the hole on the bottom side may have a contour formed 
with curved lines. 

In this arrangement, it is preferred that the contour 
with straight lines forms a polygon, while the contour with 
curved lines forms a circle inscribed in the polygon. 

The polygon is preferably any one of a triangle, a square, 
a pentagon, and a hexagon. 

The contour with curved lines is not limited to a circle 
but may be an ellipse. 

It is preferred that a wear indicating portion is 
provided in the vicinity of the rotation timing indication 
hole . 
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The wear indicating portion comprises a wear indicator 
for indicating timing for changing tires which is also called 
as a slip sign mark, and a mark (A) disposed on a tire shoulder 
portion for indicating the position thereof. Hence, provision 
of the rotation timing indication hole in the vicinity of the 
wear indicating portion facilitates recognition of the 
rotation timing indication hole. 

It is preferable that the rotation timing indication hole 
comprises twelve holes, in total, arranged in pair in the 
widthwise direction of the tire, and resulting six pairs of 
the holes are arranged at uniform intervals in the 
circumferential direction of the tire. 

A method of indicating rotation timing in accordance with 
the invention is a method of indicating rotation timing of a 
tire having a rotation timing indication hole formed in a tire 
tread, wherein the tire rotation timing is indicated by a change 
of the contour of the rotation timing indication hole. 

Since the tire rotation timing is indicated by a change 
of the contour of the rotation timing indication hole, for 
example, from a shape with curved lines to a shape with straight 
lines, the tire rotation timing can be extremely easily 
recognized by a visual check as compared to the conventional 
technology with a change of contours between shapes with curved 
lines or between shapes with straight lines. 

According to the invention, the rotation timing can be 
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accurately indicated to perform the rotation (position change) 
of tires, thereby resulting in long time use of a tire, that 
is, economical and effective use of a tire. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In FIG. 1, (a) is a perspective view of a tire in 
accordance with the invention; and (b) is a partial enlarged 
view of (a) ; 

In FIG. 2, (a) is a sectional view taken on a line A-A 
in FIG. 1 (b) of a new tire and its plan view; (b) is a sectional 
view taken on the line A-A in FIG. 1(b) at a first rotation 
timing and its plan view; and (c) is a sectional view taken 
on the line A-A in FIG. 1(b) at a second rotation timing; 

In FIG. 3, (a) to (h) are plan views to show various shapes 
of contours of a rotation timing indication hole included in 
the invention; and 

FIG. 4 is a flow chart of an indication method. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The embodiments of the invention will be described below 
on the basis of the drawings. 

FIG. 1 and FIG. 2 show an embodiment of a tire having 
a rotation timing indication hole in accordance with the 
invention. FIG. 1(a) is a perspective view of a tire which 
shows a tire tread portion 1, a tread groove 2, and the like. 
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FIG. 1(b) is a partial enlarged view of FIG. 1(a) and shows 
a wear indicating portion 3 raised from the bottom of the tread 
groove 2 and one rotation timing indication hole 5 provided 
in the vicinity of the wear indicating portion 3. The wear 
indicating portion 3 indicates timing for changing a tire when 
the degree of wear of the tire reaches a limit for safety and 
needs to be replaced with a new one. The rotation timing 
indication hole 5 indicates rotation timing for changing a 
position where the tire is mounted according to the degree of 
wear of the tire. This rotation timing indication hole 5 is 
formed to radially inwardly extend from a tread surface 4 of 
the tire tread portion 1 . 

FIG. 2 shows a sectional view in the radial direction 
of tire of the rotation timing indication hole 5 taken along 
a line A-A in FIG. 1(b) . 

Specifically, FIG. 2(a) shows the rotation timing 
indication hole 5 comprising a multi-step hole in a new tire 
having no wear. In this embodiment, the rotation timing 
indication hole 5 is formed as a two-stepped hole in which a 
contour (shape in the radial direction of hole) of a first step 
20 of the hole on the tire tread surface side is formed with 
a curved line, while a contour of a second step 21 of the hole 
on the bottom side is formed with straight lines. A stepped 
portion 22 is formed between the first step 20 and the second 
step 21 of the hole. 



A first depth from the tread surface 4 to the surface 
of the wear indicating portion 3 is assumed to be LI , a second 
depth from the tread surface 4 to the stepped portion 22 is 
assumed to be L2 , and a third depth from the stepped portion 
22 to a bottom 29 of the second step 21 of the hole is assumed 
to be L3 . Further, a fourth depth from the bottom 29 to the 
wear indicating portion 3 is assumed to be L4 . 

The contour of the first step 20 of the hole is a circle. 
The contour of the second step 21 of the hole is a square. This 
square has a size to be inscribed in the circle, but does not 
need to be inscribed in the circle. Alternatively, the square 
does not need to be a regular square but may be a rectangle 
or a rhombus . 

According to the above construction, when the tire tread 
surface 4 is worn by the depth L2 , the first step 20 of the 
hole disappears and the second step 21 of the hole appears on 
a position flush with the tire tread surface 4. 

Specifically, as shown in FIG. 2 from (a) to (b) , the 
tread surface passes the stepped portion 22 where the contour 
of the rotation timing indication hole 5 changes from a circle 
to a square. A change from the circle of the first step 20 
of the hole to the square of the second step 21 of the hole 
is a change from a smooth loop-shape with a curved line to a 
polygon consisting of a combination of bent straight lines, 
and such a change in figure can be clearly recognized. The 
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change of the contour can be recognized by visually checking 
the hole in the tread surface of the tire tread portion. 

The time when the contour of the rotation timing 
indication hole 5 changes from FIG. 2(a) to FIG. 2(b) is 
determined to be a first rotation timing. That is, when the 
contour of the rotation timing indication hole 5 changes from 
a circle to a square, positions of the tires mounted on the 
vehicle are changed between left and right or between front 
and rear. 

When the tire is further worn as shown in FIG. 2 (c) , the 
second step 21 of the hole also disappears. This ijndicates 
a second rotation timing. 

Further, when the wear of tire further advances and the 
tread surface 4 reaches the wear indicating portion 3, the tire 
needs to be changed. 

As is well-known, a mark (usually, a modified triangle) 
that can be recognized even when the tire is worn out is provided 
in the vicinity of the wear indicating portion 3 for 
facilitating finding of the wear indicating portion 3. As 
shown in FIG. 1(b) , since the rotation timing indication hole 
5 is disposed in the vicinity of the wear indicating portion 
3, a position of the rotation timing indication hole 5 also 
can be recognized immediately. 

The wear indicating portions 3 are provided at twelve 
positions, in total, which are arranged in pair to be 
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symmetrical with respect to a tire equator, and the resulting 
six pairs of the wear indicating portions are disposed at 
uniform intervals in the circumferential direction of the tire. 
Accordingly, the rotation timing' indication holes 5 are also 
formed at twelve positions. 

In the above embodiment, the contour of the first step 
20 of the hole is formed with a curved line and the contour 
of the second step 21 of the hole is formed with straight lines, 
but in contrast to this, it is also possible to form the contour 
of the first step 20 of the hole with straight lines and to 
form the contour of the second step 21 of the hole with a curved 
line . 

In FIG. 3, various modifications of the contours of the 
rotation timing indication hole 5 included in the scope of the 
invention are shown. 

In a modification shown in FIG. 3 (a) , the contour of the 
first step 20 of the hole is a regular square and the contour 
of the second step 21 of the hole is a circle inscribed in the 
regular square. 

In a modification shown in FIG. 3(b) , the contour of the 
first step 20 of the hole is a circle and the contour of the 
second step 21 of the hole is a regular triangle inscribed in 
the circle. 

In a modification shown in FIG. 3 (c) , the contour of the 
first step 20 of the hole is a regular triangle and the contour 
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of the second step 21 of the hole is a circle inscribed in the 
regular triangle. 

In a modification shown in FIG. 3 (d) , the contour of the 
first step 20 of the hole is a circle and the contour of the 
second step 21 of the hole is a rectangle inscribed in the 
circle . 

In a modification shown in FIG. 3 (e) , the contour of the 
first step 20 of the hole is a circle and the contour of the 
second step 21 of the hole is a hexagon that is not inscribed 
in the circle. 

In a modification shown in FIG. 3 (f ) , the contour of the 
first step 20 of the hole is an ellipse and the contour of the 
second step 21 of the hole is a shape including parallel 
straight lines. 

In a modification shown in FIG. 3 (g) , the contour of the 
first step 20 of the hole is a square and the contour of the 
second step 21 of the hole is a triangle. 

In a modification shown in FIG. 3(h), contours of a 
three-step hole are shown, in which: the contour of the first 
step 20 of the hole is a square; the contour of the second step 
21 of the hole is a circle; and the contour of the third step 
30 of the hole is a triangle. 

The contours of the rotation timing indication hole 5 
are not limited to the above modifications so long as the hole 
consists of a step having a contour of a loop-shape with a curved 
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line and a step having a polygonal contour formed with a 
combination of bent straight lines . The polygon may be an n-th 
polygon and, in general, n is preferably less than 5. However, 
n may be more than 5 , that is , a hexagon can also be distinguished 
from a loop-shape with a curved line. 

Further, in a normal pneumatic tire, the values of the 
second to fourth depths L2 to L4 are set to 2 mm, respectively. 
However, the second to fourth depths L2 to L4 are not to be 
limited to the above-described value for performing suitable 
rotation of a tire in accordance with materials of the tire 
and kinds of a vehicle to which the tire is mounted. Further, 
although a diameter of the rotation timing indication hole 5 
should not be limited to a specific value, a rotation timing 
indication hole 5 having a diameter approximately equal to the 
length of the wear indicating portion 3 can be recognized in 
the same way as the wear indicating portion 3 which can be 
recognized . 

FIG. 4 is a flow chart of a method of indicating rotation 
timing of a tire having the above-described rotation timing 
indication hole. 

According to this flow chart, a first rotation timing 
(the rotation timing indication hole 5 at this timing 
corresponds to FIG. 2(b)) is indicated when the tire tread 
surface 4 passes a portion (stepped portion 22) where the shape 
(contour) in the radial direction of the rotation timing 



indication hole 5 changes suddenly, for example, from a circle 
(first step 20 of the hole) to a square (second step 21 of the 
hole) to clearly change the. contour of the rotation timing 
indication hole 5, that is, when the shape of the rotation 
timing indication hole 5 changes. 

As shown in the flow chart described above, after the 
first rotation is performed, continuous driving of the vehicle 
wears the tire to cause the rotation timing indication hole 
5 to disappear, whereby a second rotation timing is indicated. 

Since loads applied to the tire varies depending on a 
position where the tire is mounted and a function of the tire, 
the tire tends to wear only on one side. In order to use the 
tire for a longer period of time than usual, that is, in order 
to use the tire economically, the rotation (position change) 
of the tire at suitable timing is required. In particular, 
it is effective for preventing the one-sided tire wearing to 
change positions of tires by crossing on the opposite side, 
or additionally, to mount the tires so as to reversely rotate. 
Since the state of wear of the tire varies depending on th^e 
conditions of roads, climate, and weather conditions when the 
vehicle runs, suitable timing for the rotation of the tire can 
not be determined by the sensory grasping of rotation timing 
on the basis of driving distance. 

The rotation timing indication hole 5 in accordance with 
the invention and the method in accordance with the invention 
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enables to grasp accurate rotation timing which takes the 
amount of physical wear of the tire into consideration. 

Since the rotation timing indication hole 5 disclosed 
in the present invention can be formed by incorporating a mold 
having the shape of the hole in manufacturing process, any 
troublesome process which is required, for example, in 
manufacturing tires designed to indicate the degree of wear 
of tire with variation of colors is not required. Accordingly, 
the present invention is extremely useful in the development 
of the tire industry. 

The invention is not limited to the embodiments described 
above. That is, the number of steps of the rotation timing 
indication hole is not limited to two steps but three or more 
steps may be formed, and the combinations of contours of the 
steps may consist of different curved lines such as a 
combination of a circle and an ellipse. 

INDUSTRIAL APPLICABILITY 

The invention is applicable in the vehicle tire 
manufacturing industry, the vehicle maintenance facilities, 
and the like. 
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